The effect of backbone constraints: the case of water oxidation by the oxygen-evolving complex in PSII.
The procedure for fixing atoms of amino acid residues in cluster model calculations on enzymes is reviewed. Examples from recent calculations on photosystem II (PSII) and Mo,Cu-dependent CO dehydrogenase are given. In this context, the cluster model work on finding a mechanism for O-O bond formation and a structure of the oxygen-evolving complex in PSII is also reviewed. In that work, fixing certain atoms played an important role. The main part of the present study concerns the mechanism in PSII using models based on the new high-resolution (1.9 Å) X-ray structure, which is compared to that using the old, theoretically suggested, structure. It is concluded that the mechanism remains the same, with a similar barrier height. Finally, a connection between the OEC structure and Mn,Ca-containing minerals is also briefly discussed.